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'TWO NORTH NINTH STREET, ALLENTOWN, PA. 18101 PHONEr {215) 770-5)51

|NORMANAV.,CLIATI5
'.Vice:Presldenl-Engineering',T. Construction-'Nuclear

TTILC'le~

:June -'16ra 3.981

".Mr.. ':A..Schwencer„Ch'i e'f
;Licensi.ng Branch;No..2
:Di.vision'of Licensing
'U.;S. 'Nucl.ear ',Regulatory ',Commissi on
',Hashington,, D, C...,20555

', -.~='~~~a.''Docket';Nos '.50-'387
";388

'SUSQUEHANNA 'STEAM -ELECTRIC 'STATION
SER;OUTSTANDING .ISSUE:832
'ER100450 iFI.L'E .841-2
PLA-'811

'.Dear ':Mr,; .Schwencer:

'Attached 'is the .requested information .whi:ch completes SER:;Outs'tandino
:Issue'-'432 -with exception that ',the ~microstructure of '.SA."216:MCB 'main .steam
isolation valve body be confirmed by metal'lography as normalized"and
tempered.

'.Very .truly:yours,

N..W.. Cur,tis
'Vice PrIssident-"Eng'ineering 'and Construction-Nuclear

-cc: R.M. Stark
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TECHNICAL .BASIS FOR,"SUSQUEHANNA 1

,'SAFETY „'EVALUATION:3EPORT

'GDC 51 COMPL'IANCE

1. Lowest Service Metal Te erature

The lowest service metal temperature (LSMT) which will be experienced by the
materials of the Susquehanna Unit 1 .Reactor .Containment Pressure Boundary is
identified as 60 F (Kretzschmar-Bechtel mote .dated 2iarch ll,, 1981.) for 'the
material comprising she,containment pressure boundary.

.2. Containment Pressure Bounda Materials —Ferritic

The ma'terials assessed with respect to fracture .toughness were chose .of the
following components:

a. Su ression Chamber Access Hatch Flan es

The glate material is SA 516 Grade 60, and was normalized At:the maximum
thickness o'f 4>>", ASME Section III, Summer 1'977 Addenda, Class 2 rules
require, that 50 F be, added to the material's K)T. Using;the 0 F .temperature
assigned by .the Summer 1977 Addenda, Class 2 rules results in an 3.SMT o=
50 F,for the suppression chamber access hatch flange, .which i.s below .the
postulated design I SMT of '6UoF.

b. D Mell Head Flan e

The -dry well head flange is SA 53.6, Grade 70 material, quenched and tempered.
The maximum thickness is 4". Summer 1977 Addenda, 'Class 2 mQes assign a
T'NDT of -10 F and an ISMT of +40 F.

c. Penetrations

1. 'Penetration Sleeves

The limiting .SA 516, Grade 60 normalized material is a .maximum thickness
.of:24", applied in penetration X9A. Summer 1977 addenda,Class .2 rules
assign a T~~T of 0 F, and ~ I,SMT. af +30 F The limiting;SA 333, ".Grade 1
normalized material i.s a maximum .thickness of,1.3,6". Et.was Charpy'"V"
tested at -50 F .to mi'ls latera1;expansion (MLE) .criteria consistant with
Summer J.977 Class 2 rules, and 'was appli'ed in,penetration '-X-15.

2. End .Caps
The,end cap for X-l'5 penetration was made .'from .SA 234 'Grade"MPB 'that
originated as SA 516 Grade 70 .plate, iand .was .normalized .The cap is
1.16" thick and was 'Charpy "V" tested at '0 .F to MZ,c~eria xonsiscant
with Summer 1977 Addenda, Class 2 rules.
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Safety Evaluation Report
,Page .2

.3 Wlued:Heads

;:Lim'it'ing,balue'd":;head- >materiel 9:s ~used 3n-<he:,main -..s team, sys'em,.penetra-
-'tion;at -an axial ='th'ickness -of'.8". "The~terial:i.s,SA ',350,'t-r. ZZ-.2,
quenched and tempered. Nureg 0577, table 4.4 assigns an (~o +1.3~)
'NDT-of -" S,F and an .NDT of -28 .F „to mormalized lC-'Mn materials. The,SA 350
:LF2.;materiil,;however, is;quenched,and «tempered, and could;xeasonably
assumed to %ave «a CNDT.in 'Chat:population below -'28oF.. On;this ';basis,
:assuming .a HUNDT;of .-.28-.F: 'Summer,'1'977 Addenda, 'Class 2 rules 'would assign
;an .LSMT .of approximatelv 45 F .to the, material.. .Limiting,flued,head

:material „is.,used an„The ".feedwater:sv«stem.a't „an~amal,*.thickness. of,.8".
:This ~ter3.a1;ix %A $41 Class'.„-'which ~ould'„"be 'categorized bv .Nureg
".:0577,.'gable '4.:4,.as.:C-',Mn:wich;an:(K%+1.3~) 'K)T ~of -'5oF ~and- an N)T of
=28.F ,'The.ana'lvsis ~applie'd Nor;the',main.'steam Xlued,head materia'1, .SA

,350".JZ2>is.>pplicaole 'for this .material .for~ .LSMT:of 45 .F.

4. Process '.P.ipe

Zhe .proces's .pipes, o'f She limiting,penetrations,"are integral with ~he
ued 'heads.

.'d. .Xsolation "Valves ('Both~main->team and'~feedwater '.isolation",,valves 'are .connected
,dixectly;to;penetration,'-flued ',heads).

2-.. Niin,steam

:The -main steam isolation "valve .bo'dies were manufactured..as .SA 21'6:Gr.
MCF, less, than .2.'5" th'ick,.normali.zed and tempered. The,welated CMTRs do
not indicate that the material was tested for fracture toughness. However,
it-".,may 'be, estimated from NUREG .0577:(Figure B.2) that .a non-.specific

,.;NDT =.of ",10 F,«or ".lower .would;apply:to .normalized >an'd 'tempered SA 216 Gr.
;.QCB .'in-,'this'thi'ckness,. 'The,",Summer;1977'ddenda,Cl'a'ss ',2, ~les,assign
.an-'LSMT of 40oF.

',The,c'overs (bonnets):.and 'discs '(poppets) <were made .from SA,105,:and
«were ~rmalmed.. 'The grani ting ~thj:ckness .is,.5,.88..'n,ghe poppet. .'Nureg
";0577~ 'gable i4.4,,asst:gns:an;(15T w3..3-'~) !NDT «of ~5 ';to.,the '.material.. (Summer
-„'1977,'Adden'da,:Class '2 "ru1es «assi~..'an,-LSMT.:of +'5'5 „F ",to ',the:materi:al.
'~e ',kol'ting.::o'f interest .~«s,'SA 293 «Gr,. N7,';studs '..wi~h JSA 394'~Gr...'2H .,nuts.,
."whi:ch--,secre',not'impact ",tested . ~Biased wn ghe fgenerilly wccepted~metal-
",,lp~ical ~h'aractericaXion ".oX,.",the!i':crostructure,:of;,these,-!materials,gn ',the

.+quen'ched.-and';tempered'cond'i~ion '~(tempered „'mrXerisi;te')„,,~their &acture
„-~"„toughness.~can "«be'weasoriibly.-~estimate'd ":to 'be "«'comparibl'e.;>to;,lthat,.;o'f ';the hody,

:"<over wnd.-disc '«materi.'als.

",headwater -",System

'ghe„<eedwater «i.solo't'ion',ville«".b'o'dies par'e 2,.33";thick,.and '.were „"manufactured
:~ as'!SA:".352, '«Grade LGB:~wh'i'ch'mere',«normalized,,;;quiche'd,,"and ':tempered. 'The

"„uteriel, was„;„Cv,")tested.:-;at,~35oF-',Co'",.MLE,«crit'erma„;consistant.«w'i'th" ,Summer '>1'977

=addenda, gI;ass'.,2 >Qriceri;a.



Safety Evaluation Report
Page 3

The naive bonnet;is:4. 995" Xhick .and mas:,manufacture'd 'Zrom ~quenched ~d
'tempered >SA.105. The '.limiting;thickness i;s "5" ".Zhe.:Summer '1977 Addenda
requires:that 55,Z.'be added;to;the materi:a1'.s DDT. Us'ng She -5oF
temperature;assigned .by TaM;e 4..4 of 'NUREG 0577:results xn;an LSMT,of
50oF for the bonnet, which is below the design LSMT of 60 F.

-The valve .disc, was manufactured,from,'SA .352 Grade,LCB, and ',was . normalized
and tempered. The:thickness. of interest .is 3". 'The material was Cv
tested at +35 F '.to .60-.68 MLZ. :Summer .1977 .Addenda Class,2 ~les assign
25" material 40 MLE cx'iteria. On the basis of the C test data, it is
reasonab'le to assume .,that .the 'TNDT:o'f,"the,material wx'll 3:ie in that

,,NDT:data;population !below 35's ~ivan -~n,Xab1'e 4.4:of..'NURZG'-'0572.
:Given:such 'HUNDT-, wt s:s xaasonably assumed 'that .the;postulated

+60'L'SMTwill be .in comp'liance .with '.the .'Summer 2977 ..A'ddenda ~C1'ass ',2 'rules.

"The bol't'ing o'f intexest xs .'SA '1'93 'Gr "B7.studs .with 'SA 194 "Gr. 2H wuts.
Based on the generally;accepted metallurg'ical ",characterization .of the
microstructure of these materials in the quenched and tempered condition
(tempered martensite), their fracture toughness can be .xeasonably

+estimated to 'be compare'ble,.to tha't .o'f;the,body, <over;and disc;materials.
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Mr. -E. M. Mead
Pennsylvania Power a Light.Co

,G. sBox 1870
A1~+ntown, Pennsylvania 18105

ePpp'g p i981 '"i'a'eS'ree
Sa Francisco. California

Cf EAn ic t. SYS. M /Address: PD Box3965.San Francisco. CA 9sr 1j9

Pa ~wf<awi >tJ ZfmuW.--A

Bechtel owens Corporation
C Q f Q sQ f~ rneers-.Co rrrclors

:Subject: Susquehanna. Steam Electric Sta i n Jog,15".81 ' 77'6 s)
Units 1 and 2 Job 8856 RECE jpg gGDC-51 Cm liance Re rt Rai >s8i SUSQUEHANNA SES

'Dear:Earle:
;ER j.00450

. Zn .the SER support meetings with the NSC on March .26, igsigmicE NQ ~Pt,
-tr'arch27,:1981, .'SFHO tock an action to,determine Me mater~

used-ie Mnetrations .and:End Caps. Me W11owivg are We
materials'nd maximum %hi'dcnesses of each it:em.

Item ,Material
'Maximum
'Thickness

Penetration
'No.

Pipe (Seamless)
Pi Caxrs
Pipe (Seamwelded)

SA-333r Gr. 1
SA-2 Gr. WPB
Su 516, Gr. 60

1.156"
l.156

X-Z5,a .X-44
.X-.3.5 S( X-44
'X-9A 6 B

,SA-516,,grade 60 was not,presented previously since it is-rot the thickest
caqmnent for that material. Penetrations X-200 A 8 2 have flanges made
ef SA-516, grade 60 material which are 3-11/16" thick. 'Ibis ccmponent is

'istedunder "Suporession 'Chamber Access Hatch clanges" in the GDC-'51
- report. Materials SA-333, grade 6 and SA-516, grade 70 could Mso:have

been used for penetration material, but have not been used.

If ycu have any additional questions, please contact us.

r ra:oi

lw I %re(;or
rf. rrcr .

ar'«l

s~zv:cq"'cabs

Written Response Req'd:
'Design Document Changes: No
GDP/KZ/cgs

WP24/3-1

Very ~y yours,

'S..B. 'Poser
~ect Engineer

Sssssiss ~,'
~ ~

I'fd:.yf., Enr...~iA

~rslllh'iieg.psr e'j
res,srrrs

~ s!sss
'

Iscsl I~-i-.
tss'. ~ g,'~'6

s ssrraf
.Cjvrf

i s
ei'ss;'"S

Os rs S

S rsss,

l Sr.rj:ss

f fr's,„r Os ~rs
i$4fa, „
i Pjrrrw (w&

l
~ s f ~ l

iI ~s'
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Rlji'Ittk SL'~XV.e--X'-Pa(": ~
'EIechte Power Corporation

lM REPLY PLEASE REF.: ineers-Const(ttctors
l V

gL;P
'" 46,3 6

Z=. Z. N. Mead
Pennsylvania .Power a Light Co
V. 'O. 'Box 2&70
Allentown, Pennsylvania 18105

@PRE.0 t981 ""
%a

NUCt EA(t ..~t..SY~, At

y.cteate Street

Francisco. Cat(lorn(a
((It((tress( p D 'Boe 'C965. San ytttncIsco,'.Ctt 9s

Uni;ts l.and 2 .Job '8&56
GDC-.51 Comnliance Re t RECEg yE p

„Rap tsBt SUSqUEHANNASES

ER 10.045,0
Dear,Parle:

"'en 'ene 'Nsc an tteenh ls psst —:p
March 27, 1981, SFHO took .an action -to detezrnine We~ter~
used. in Penetrations and Zn9 Caps. 'We following are the
materials'nd maximum, thicknesses of each item.

Subject: Susquehanna Steam Electric Sta '
„pg 'j5 gal ' '776 g

item Material
24mimum
Thickness

,Penetration
'No.

Pine (Seamless
Pape ps
Pipe (Seamwelded)

A- 33 Gr.
Mc'234, Gr MB
SA-.516, Gr. 60

tt

.156"
2 25"

X-15 a.X-44
X-25 s,Z-44
X-.9A a B

of SA-516, grade 60 material which are 3-11/16" thick. This ccmponent islisted under "Suppression Chamber Access Hatch Flanges" in the GDC-51
report. Materials SA-333, grade 6.and SA-516, grade 70 could also have
been used for penetration. material, but have not been used.

~'%'t eer~ (

e(, tti(e(tcr

I A(gr..'"(oJ. Se(y.:ss ~

I Con(„„-,---Ef you have any additional questicfts, please contact us.
~UPee;p4

I

:SA-516, grade 60 was not presented previously. since it is not "the thickest
component for that material. Penetrations X-200 A '6 B have flanges made

Nritten Besgonse 9eq'd: Bo
Design Document Changes:
GQP/EGK/cgs

Very truly yours,

,Z. B.:Poser
ject Engineer

lt <(ted. At~
t:selt Net,~ (' .(tg glISP

4 SJP(Iy
-SP(S'~1Pe

IPP1
—I

1(,E(eCP((P-(

'4 ~ ' ~ittttt(~4 Ciyt(

I ee Pe;
'PPfi P pe

4 ttplier(

I
4

NP24/3-1 4

4 I

11

4

5525
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,gpI;CDNTPACT %OS. M45lBl4ilU
ggCZZZL SU8|-mmmcX'.Bb. 8856@-5Q
~ggggHAXN2L,%TATTOO

'BEEIVnCE,SzHKErrv&GK

~, ', v

3.8" 3/1'00 BMAS ASME BA-333Z'tern

~at Sumber=

CERTXZXCAT10N

GR

X 4D82 22&KRON XRON'NGRKS XNC

'Other Ment'indication: P.0.4 Q-S1381.-5518
i'ontracWm735528/X9

Syac~aatien: .ABME BA-.333."GR.3.

Aatem.a1 'ZdentiZiaa<ion: Paint;Stencil Zfgz Kame
Soecification
.Size, Sch Heat TT-3C
geamless

* ~ t -81381-3318/19
Contract'3351S&9
Hydro Press 2697

We CeMity that the above Zistei.t%atanial oonZotms:.to the

zeGn'x'ements O~ ABME BA-333 GR 1 anB 033 BPeniBioations

MS-735 REV-0 to .GAS-333. EEV-O.

I

t

~ re oeeptr

C. gL%GZ
:M3CLZ&3UYXSION



CZ-."TIF IM~ TZ .OF T.EST OH PIP.E MA. IAL

S
0

XXX&Eaj'rSICPX~XZ&.'XWW

CAPITOL PIPE 8, STEEL PROOUCTSp IIICe P. O. 'SOX l 212
301 City Line Avenue LXCSXXSTOÃI TED.S 7700'

~oo4.CBI CO~ ~OS. ~~~~~iyU
ZZCHTZLSUB ONTRACTAO.'SBM-;C..'50 N@ j(-=i~
SQSQUE .'STATION
BERWICK, PENNSYLVANIA 9 Apri I 1974

Custocnar Order No.

64531-OON

C.l.W. Sales Dcder Ko.

F-14529

Spocificotion

ASTI@'ASKS-A333/SA333 Gr. 6 M/Ck. 'Anal. per Para. 8
Description

O.D tt
fdctcriol

C.f.W."Port No. '86 4529 180-157

x I.D. .Ic tyAl L

.~mayo 2rxdge R,Zw~

Hoot No.
l ocotion

oc
Seciol No.

-J 4286
Chemic Anal,.

K 4082
~ Check Anal.

1442
Check Anal.

.CHEMtCAL ANALYSlS

C y gg P/ S,rn 'Sl CR RI

1

~ 18 1,21 ..'.013 e Ol I .34
.18 1.19 .015 .012 .36
,16', 28 .010 .012

.35'18

1,28 .Oll ,.014 .M
, ~ 18' ~ 15 .Oll .014'26'9

I. 15 .008 .013. .26

Z.O 5 G-31581-5~ t 8/19

'H»61782 CM

Itetf}"

~ t

I

C}uantity
or

Seciol No
Heat Na. Tes

XO X 10 ~ .S~ze

V-hiotch
Yiel d Poin MEcHANfcAf.PRDPcRTles Impact Results .a

. / PSI In. tt Area XEiah'. &/aistX est LDS ~ l a, XD ~ 0j, .
60'.'0

35

35
30~
IG-
I'0
30

GlC-I35.0 .092
IIO.O .048
87 0 .07

I J 4285 Trans ~ 72 p 400 52 p 600 32 2 63.5 )'r'750—

ox ~:.0~.055
.83.0 068
59.0:, ~ '048

01(,I3..O,. 13

i;750

I L 1442 Trans. 69,600

GBADE 6 ACCEPTABLE

spaz ~g

48,400 33 7 67..0 iF750
18 0, 015
5I.'0 ,e053

WE Hc.y","B'i .O'r.iirY Tr';p'JT 'THIS 1>

.A TRUE
' - . ':- ~:. L''iiLiMILL

TEST.....* F.iLE .WITH

CAPI,."i r er.E ANi STEEL
PRODUCTS,INC.

BlGNED..« .
':DATE6

tested at 2697 ns l fcr ec. and fcund accsstaels

L I!
P17666 J a266 .760

I'7566 K 4082 750
17567 L -1442 750

nath of I e h droscatlcal'.IHydrostatic TestEa r'Hoot Treoclnentt IIIOrft}a'I I ped ~

'1700'F., hold 2 hrs. at temp. Air,'Cooledo „>+86

I K 4082 Trans. 74,900 54,900 32.5 64.7

S ubscribed and Secern to before Ine this
9th Doyof APPi)l l974c

iocary. P id~Tnt tCHTo
ffrcrsyy pu} tic;..;.

cnMERDN toss 1 J ytt ela 2 j~j, E lr 75

~ a
cectify 'these tests;toIbe corcoct los„contoine'd in the racoyds

oaf the .Calnaanya

//
tItecatlursicol Ro cesantattee'> ~ pr>e «r's t s II r



tN RZR.Y 'PWW~
Bechteg.ower Corporation

'RKK''E.l V 'E.U ineers-Constrictors

aeate'Street

Franctsco Calitornta
taarrressr 8 0 Box 3965. San Franc>sco..CA 94t.t9

AF'R 2 0 (9al
Sa

tfUCLEAri Rc.C. SYS. sr

Bgf g,4 63 6
Mr. E. M. Mead
5'ennsylvania Power s, Light Co

0. Mx 3.6870

.Allentown, .Pennsvlvania 18105

,Susquehanna Steam Electr3.
'Units 1 and 2 Job 8856
GDC-51 Compliance Be rt RECK'Eg

ital tsst SUSQUE}-(ANNA.SES

FR l004.50.Dear Earle:

- Zn'the SER suppose meetings with the NRC on March 26, 1981pgdp'O ~p
'March 27, &81, SFHO;tock .an action to determine We,mater3aM
used im ~netrations and Zn3 Zaas. We &luring 'are the
ntateri~"ard maximum Mieknesses ef each item.

'P~kI~iRA7izhj S lE'.S uE
c A F' c. X'- i s-

Sub ject- 'c 'Sta i n ~PS 'l5 ~, $ 76 ')

Item Mterial
Naximum
Thickness

netration
No.

Pi (Seamless)
23.pe Cap

'
ape eamwelded)

SA-333 Gr
~-234: Gr RP
SA-516'r '.Gr . 0

1.156"

2 25II

I X-15'6 X-44
X-15 8 X-44
X-9A' 'B

SA-.516, grade 60 was m>t presented'previously win'ce i.t ~ not the thickest
ccfrtponent for 'that material. 'Penetrations X-200 A t' have flanges,.made
of SA-516, grade 60 mate"ial rwhich "are 3-11/3.6" Wick. '%his .ccmponent is
listed ~er "Suporession.Chamber Access Hatch Flanges" in the GX-51
report. Materials SA-333, grade 6 and SA-5l6, grade '70 could Mso'have
been used for penetration material, but have not been used.

«he/ ";rec:c-

Zf you have, any additiona'1 questicns, please, contact us.

Very 'truly yours,

Z. K 'Poser
'act gagineer

"Nii'iten Ms~nse ~'8:
Xesign,Xecunent'hanges=
-GKP/MK/cgs

IIWnllnj
I~live nl I

i <eIt. IIee sV frstl Mgt, ~

1 5IJsv .fIts

~ttehs~(dg(

Ie ~ . l;

'COlll.;,e,~
Sr, vjCdS

I

i"Ss.f s,.~
V

I

::=HD,, -.=--!
f', j~.L,-
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ICUPAMY,~ l9fISCONSIH;.» „, .I'0

l

Q''t.l -,J,,i/''
, -;MB':4':t.|:UR'Gl'.CAL ~7+R)AL I'A'NA'1-',f5)S.',R=P,QR

CIJSTQMCR.'OILOER tIO. ', A.ADISHIORDER,rIO I >I ADISH>INVOICE%0

~SHIP TQ»- CLISTQMER'S MAME AIIQ ORDER REF EREHCE>'MARI(~: T C ~

'~taZPO 2'W(: -S~('m3 (:;f8 " -880)

.'Z
SHIPPED fROM ~ 'OATK,SHIr'.PED

ISED '/ .2:4 75 i - ~ ~~+~(~>g~

'DATEIQF-'EPORT

TtT.EM

,.iO
IMh 'lP;;a,':SI *',HI ICt 'Mo

..'20 :P2 . ~
0"» „.023

:"-Chkaaga ZS".~o "g ZC Xra~ ':S~aa...~8 -f88
Ho+, .0 '~ '~C'>:~'%" m=

P CS „.', 'S P EC IF IO'AT IQ lt 'DESCRIPTION

"IIP~S'„Lrg,'2,Q II)% T g). -, „'- . ]',P., ''~ DDE v>tt EAT:N0>

«p
Cu

' 'Y ' ' ''YIELD ' ULTIlhATE
XSI .. IXSt,:I %'El 8

'0-MII'~>s,t 'Ko,'$ -,80:g''t7~0,.-. ', Q,
i~~t-m,:Bi 'LD:Co I

,.ITEM PCS> 'SPECI FICATIQK .DESCRIP>TIQII, CQDK >HEATiNQ>

".C 'ln'P ',>S ..SI ,'Hl

t gg~gO'Tl« „'5"LkE'.Lt,<

:t= M.D::C.A I —:Ed'..X:—I-

r<t > 'hlo ~Cu . Y

'>

I

f"

3>

i..H ~RIEL>D > 'WL I.lh('A'TE
';xSI,~xSI 'IEL.;t r

LTKM PCS. 'SPECI FI C ATION DESCRIP>TION
I

»CODE i*HKA'TINC

,C, hln Hi!SI .Cr TMo '-lCu ''>Y
i i

."'.", "'A:-'~;Ci:~CGAI~hZiCY'JtO.'.S85G
C;.'Gt'"'::g'J'IL

h~>.T'ZÃBSYLU5iNLR

«N > +>IE> 'D >hILrTIhIATE
.'XSi .';XSI .; OKL.

(
R

,.t TKM CHARPT ~ (SIZE) >Y>HQT>C TEMP 'o>f -'IQQ > "PQLIHOS S'SH KA'R
> L'ATKRALEXPANSION

~o:-„.>0 ~ 's L2 4'.. 42

STARTIHG MATERIALCOHFORMS TO.LADISH SPEC.SFll SEAMLESS'PIPE>WHICH HAS'THE CHEMICAL'Ih"TENSILEPROPERTIES'OF.'A'lOSCS

FITTINGS.HAVE A hIAXIMUM:HARDNESS;OFII97'DHN-

FITTINCS COHFORM TO'THE'REQUIREMENTS OF MSS SP7$

STARTIHG MATERIALCDHFORMS TO ~CH~~n '~,gag
MACNKTIC'PARTICLEINSPKCTED AND ACCEPTED PER.I'AOISH'PROC.

ULTRASOHICAILY INSP ECTED AHD. ACCEPTED IPKR'-LADISH'PROC.

- 'LIQUIDIPENETRAHT;INSPECTED'AHO.ACCEPTED PER'LADISH'PROC

'WKLDIS) RADIOGRAPHICALLYINSPECTED'ANO;ACCEPTED P.ER

FITTIHCS.ARE CAPA8LE.OF CONFORMING'TO.HYDROSTATIC'TESTIREQVIR QE>NITS"Of

} ~

:hi.EM

",ITEM

I ~

TEHSILKrSP 4 CIMEN
'STD.'LRD.

i:F.UI.'L"ISEC.

STRIP
.rHEAT.'.T>REAThlENT

:NOT>REQUIRED

STRESSLRKLIEYE",IlOOoF

NORM'~IS'SOoF.rf I.'"„I .+. I~~~ ~

NORM':1740 .

TKMPKR'l300oF
'ytATSRIQVEHCH 4650 F

: 'TEMP'ER 'llOOoF

",HOTES
'>J>Lt j Q /A/7

'DIAPER„'QVEHCH <I650 F

:TEMPSSR:rlODO F

,'I >If >~
,I'hereby>eettify'that to the. best-of*myrknowled9eI'ond'beifeftthis.motariolronolysis>teportlTs,lrIIelon'ocorrect

'Sw,

. ond:subscribe'd: ~,/4
>I

i>
'

~ i>.:Iu~

„I r,tIQRI %A co'7

;S g™
>",gt>ILU>IIIII

h

i ~ <h(ytcommi ssion
i'.»IIPIreS ~
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O$.53YS ."2A,t'IO.SO IS."I"~t%ERTITIZDTEST REPORT

@ '"c?.c'S AO"llg
'Pe-eg5 SV 'b 46 ~

~trod and MorrillCo.
'.RS'5 .'Canal '.Sp'.eet
3alem, 'Maxsachu3ett3 M'970

,'Ilzdr3 ~ge.i ot ~
,Oe5 AM-330l

s 4 s.o.c A«2654 IJe
Heat 9 3'261'SGO

Reference: 12221-01-027"-':
'222]-01»431

'it-'TEM

NO+ 1. ~ho Fos.

'SPZCIFECATIONS:

MATERIAL.

2" - 8 UN3A x 0 3/4" Lone'uds . g. 2'5307A/
Jhisch Code Ho. 34258-258-
ASM SA-193 B-
ASME Sec,III, 1S71 NB-200'0

4145 Steel ASK<E SA193,B-'7
AZAT,NOm 32615M- Code ',Noe 4-50

CHEMISTRY:

PHYSICAL TEST:

C-'44 'Ma- 79:Phos '014 'Sul-,'019 @-~'2.5:Cr-,.9$ 'Mc li
Ten" ilei Yield ~7l on R~ed 'BIIN ~emp
131,050 112,325 20,5 65 4 265 1180 F

HEAT TREAT DATA: Austenitsed st:1600 F
T~em >~er gl )180oF
Stress Relisved 1080 7

'40 Min
,'80 Min
80 Min

RESULTS:

Vfe certify that the material referenced herein meet 'all'the requirements of the ~terial
speciQcations and the, applicable special requirements ef Article:NB 7000.of the ASME
BoQer and Pressure Vessel Code 'Section'IH, 197 ~

I

ITZMNO, 2 'r:r.'r IFus 2" - 8 UN28 ALIIZ.F, 'Hex Full ut
. Brisuh Code No,, 21838 0'

SPSCIFlCATIONS: ' -194:Gr ..2
ASMZSec. XG, 1971 33aQer an'd IPra3sure'VeseQ Recta
NB-.2000 .

MAGNETIC 'PARTICLE INSPECTION:
Ins pection performed 4+.accordance-vCth eypmved;ymcedurea

-UL-6, Supplement 18, and in accordance withASMESec» M,.
19718 Para.. NB-2583, Including Addend~ru Summer 1971

All,items acceptable

MATE."~TV

'HEMISTRY:

Heat 4'f-70857 Code A '-57

C-.47 Mn-. 68 %os-.KillSul-A19:BQ-. "21.

CHEMlCAL.5 PRYS1CAU

:REPORT CHECKED

-CONTINUZD-
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403"dSY~.:6:"A'IRQSOZZ':rIL'i ':,CZRTIPTED':IZED".REPORTS
"AbvaIod;end";MoaQl ',"Co.

:-BEAT.:TREAT.'DATA

'3QNDNzN:

ovcmbcr,20,, l973:gg jV
'.94ge O',Qf g
.",P„;O. "4 AQ-"g'3011 .

',S.O, 4 A- .16S4
.Heat 4 3,281560 i'M70857
eferencc: gg2 1 0.1=gg7,'Stud

g:2221-'O.l-o'31 %u4.

~P.'o 2 0's Pt:O.':t'.tg
-~q.'X

P ~ ~ 0 ~ ~

wo

:Heated:tolSSO 7.-:2!Hre. 'at:Heat-"Oil'Quenched
'„Tempered;at 660~F - H-,'I/2 Hra t tat Beet-,'Air COOled

.Per;-3hra. B,-'1- Z69/28$
.'.Pergola.'-':BN-.22.3/230

-?CMF MBLPXEST 'Beof.ffad'-.'l94,-'.GOO,Xhs.. 'Sati3factory

QLESULTP:

",MAGNETIC':PARTICLE':INSPECTION:
Inspection-'was;performed;in:accordance'-with approved

;.procedures',UI '„'6„:.'Supplement N .and,in;accordance:with
-ASME-..'Sec. M,;39713hra..'N3-.'25833ncludiny~denda.,thru
..'Summer197.1.

asac'ceptable

Vlowertify:~tWe..materiel;referencod;-'herein ~;.ct.all.,the:requirements '.cf 'the material .-

,:a~~ication-'and ".the applicable;s pecia'1 ~equirements cif .'ASME '.Bo'iler'and;Pressure'Uessei
~,Code Sec..'III,. I971 'Para. MB-'2009

'

"..~~ABOVESESTS JXXNFQRM:TD.":THE.'RZQUIRZ~i'T3IOt"".THE,SPSCIFICATIQNS - .

ZD.-..':XMS~TIFICATZNQTARIZED';ONLY7ABXN3KQIJLRED..

?

-.-"L~ ".Ro irt'-:A -fMurk =w.'Rotary.MMie@o':hereby
...eortifyhh'at,.~'slafffdnvix'.was wubscribed ao
.;;b'efore~e.'by:.'a Mulyauthorized:egant:-o'f 3OS,.

,
MYSOi~ ANZXSQNS, INC?,.Sthter '2'0th:day.of

. '.» ~."f67'jirf'f"f.( ls,lif'i r(.,
.Hing:"Commissien.>expires-.,'J'eke'YCounty:, Whio ~

.:iNOtary.'8'iblic .Il

We;"'hereby,icertffy that".the fciegci
.data.'is;4',t~QS;co pg;of &BWta:fMX
. ished;us'by:the '.producing:mill~ot'.
'data „resulting:Rom tests ..:petfomia

'tbe.,~ty,son3aiboratory..

':30S.'AISON ..I'&",SONS,."XNC.

~ e

'„', y.'Au>ariz,rA)'Agent
..'ART'WIAZZARTLLA
'Atn'i{to''CaTTF.nl 'MF,"Maf T'
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SPECIFICATIONS:

MATERIAL

HEAT NUMBER

LA'DL'EANALYSIS:

C HECK.ANALYSIS:

MZCHANICAL TZSTS:

Ave.

HEAT SKAT

DA'TA'hicago

Dridgo and Iron Co.
P.O. Box 277
Birmingham, Alabama .35202

(C Ol<I<LCTE ';ST RL'POINT IO/8/74)
CZRTIP,1'D TEST 3<LPOKI'- .9, .:o. B~lgJ . I .- < ". t;:

I

S'O. N -'r~
Heat " 3264 't +-9.l)

V f4LV8 —Qoj.yg

3.-3/4 " Din Ty.ebol'ts '2-2/32"'~1ole Gaia. 4"Thrmd
end 1'- 8" Long GAL Per Sketch "D"

ASM .SA-493;8- MS-850 Ov.. 0, QAS 333, Rev,. 0

AISI 4145 Steel

3:264794 (Code 9 94)

C-.45 Mn-..8 Phon-.012 Sul-.019 911-.:31 Cr- 9,8 iUJo-&6

C-.A2 Mn-.,81 thos-.012 Zu1-.-018,SL>-.24.N1-.12 Cr- 91
Mo~.J.G

',TENSILE~YIELD .f:ELONa REM SHN
130,000 105,000 '21.0 . ,65.4 :285 3'02'"

CI&R'PY|MPACT "TEST V NOTCH AT -30 ASMZ,SA-'370
Para 'NZ-.2'224.3 and NE-2365 2;ongitudinal 'Type ".A"
35 7t/Lbs.

~

~

~PT LBSW 'LIT EXPANSION IN ) % GU'CT, ERCCTURc Ay
37.0 ~ ~ 028 + 55%

~ 029 60.%
36.5 ,. 025 45 l~
38.5

Meets Mechanics) reuuirements of .CBSI 'Spec .. MS-850
'Rev,. O., and OAS 33~3ev. O.

Heated to1550~P Wl/2~Hrs. at Heat 'OllEtuenchad
Tempered atil'20'op 4-172 Hrs,:at Heat - Atr oo e

fvIatarial referenced ln'this report iran 'heen'tested.in
accordance wiN the appliable requirements oX~BEI
purchase Order+SME;SA-33,3;3-7 MS-.850 Rev'v and
QAS 333, Rev <0, .and meets .'the min z equirements.

SSV COMMISSION CZrst tl CS NOT An'V Putt[ IC

3+.I;e County, 0 o

'THE ABOVE TESTS CONFORM 'TO:THE "REQUIREMENTS

THIS CERTIFICATE NOTA'RIZ'ED ONL"f 'MEN REQUIRED

Robert A Murke,aNotory 'Public dohereby certify:that
this affidavit was subscribed and sworn tobeforente bya duly .authorized
agent of dos. Dyson 8 Sons, Inc., thi» L da . Oit-'bar H24

june 8 1977

'QF THE SPECIFICATIOMS,I ISTED

~ *erebyraertify.that etta f~oSoirt9 Idoto iswtrsrelenpy Otf.ahe
'dotorfsrrrrished ers 'gb&eptodocln9. raill .or >the,dote'rosoftirts

1
from tests Perforated irv the,Dysnit.t.'oborotory.

JQ5."bYMHi rf5, 'fNC.

4

6

'-lf'rri.~ ~ r r .

'Atpfpl rtl,s'co Ac err'T
FORMIf(0. I'ts P 'RfY T

:Art''MazzareDa~ Q. C,. Ma'nag'.
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